Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 10-093503 
(43)Date of publication of application : 10.04.1998 











(51)lnt.CI. 




H04B 7/26 




(21)Application number 


08-246606 


(71)Applicant 


SHARP CORP 


(22)Date of filing : 


18.09.1996 


(72)lnventor : 


NOCHIDA HITOSHI 



(54) TRANSMISSION OUTPUT SAVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably activate a power 
save function to prevent a radio wave interference or the 
like by saving transmission power required or over 
operated when an excellent communication state is 
ensured in a radio communication system. 
SOLUTION: A plurality of antennas 1 a, 1 b with different 
gains are provided. When a reception electric field 
intensity detected therein is higher than a reference 
reception electric field intensity, the antenna 1a at a low 
gain is used and when smaller, the antenna 1b with a 
high gain is used to save power without adjusting the 
gain of a power amplifier 9. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transmitting output economy system which aims at 
reduction of the transmitting output between a base transceiver station and a migration terminal unit, and 
the transmitting output between migration terminal units in radio communications systems, such as 
cellular system and PHS (Personal Handy-phone System). 
[0002] 

[Description of the Prior Art] The network of the radio which considered breadth, the base station, and 
the portable migration terminal unit as the basic configuration to the concept of enabling the concept of 
the early cordless telephone which made radio possible between the indoor main phone and the cordless 
handset to talk over the telephone easily by radio also on the outdoors is being built quickly in recent 
years. 

[0003] in the above migration terminal units, in order to control the electromagnetic interference 
generated by the purpose of reduction of power consumption, simultaneously the electric wave in which 
oneself carries out outgoing radiation With the conventional migration terminal unit, carrying the power 
save function which a communication link condition controls in the stably securable range so that a 
transmitting output becomes small as much as possible in many cases As shown in drawing 2 , with the 
transceiver circuit changing s witch 20 from input-signal a 1 obtained from an antenna 21 It is asking for 
the magnitude of RSSI level d' by the IF"(Intermediate Frequency: intermediate frequency) amplifier 22 
and the RSSI (Received Signal Strength Indicator: receiving display on the strength) level detecting 
element 23 . This RSSI level has the voltage level according to received field strength, and the RF (Radio 
Frequency: radio frequency) control section. 24 was operating the power save function by controlling the 
output equalization circuit 25 based on the value of RSSI level d', and adjusting the gain of power 
amplification 26. 
[0004] 

[Problem(s) to be Solved by the Invention] Although interference arises in the communication system 
using the above portable migration terminal units by the electric wave which was reflected in the 
building etc. or was diffracted, since the condition of interference is changed every moment by 
migration, change of communication environment, etc., it will continue being changed continuously, the 
level, i.e., the RSSI level, of the received field strength in a base station or a portable migration terminal. 
However, since it is difficult to control stably when changing an output by adjusting the gain of power 
amplification 26 like the above-mentioned conventional example, the problem that the output at the time 
of power save will become very unstable conjointly also with fluctuation of RSSI level is produced. 
[0005] It was made in order that this invention might solve the above-mentioned trouble, and the 
purpose is in offering a stably maintainable transmitting output economy system about the output when 
performing power save according to the communication link condition of an electric wave to a radio 
communications system in case at least one side is a migration terminal unit. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
transmitting output economy system concerning invention of claim 1 is equipped with two or more 
antennas which have mutually different gain, and an antenna change means, and is characterized by the 
change of a transmitting output being performed by the change of the antenna by the antenna change 
means. With the above-mentioned configuration, since the change of a transmitting output is performed 
by changing to the antenna with which sensibility differs, it is not necessary to adjust the gain of the s 
difficult amplifier of adjustment, and the transmitting output after power save activation can be 
stabilized. For example, if the above-mentioned transmitting output economy system is applied to the 
migration terminal of mobile communications and the transmitting output at the time of power save is 
changed, since the transmitting output from a migration terminal can be stabilized, it will become 
possible to maintain the stable communication link condition. 

[0007] In order that the transmitting output economy system concerning invention of claim 2 may solve 
the above-mentioned technical problem While two or more thresholds which classify the range of 
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detectable received field strength into the number of the above-mentioned antennas are memorized in 
addition to the configuration of claim 1 The range where received field strength is weaker is set up so 
that the high antenna of gain may be used. It is characterized by establishing the control means which 
controls an antenna change means so that the antenna set up to the detected received field strength is 
connected according to fluctuation of received field strength. By the above-mentioned configuration, 
when received field strength is strong and a distant office is in near Since it can communicate even if it 
reduces jhe transm itting output here, or it communicates by changing to an antenna with low sensibility, 
received field strengtK is weak ancfthere is a distant office in the distance, a communication link 
situation like not being good When the transmitting output here is increased and it is necessary to 
communicate Without adjusting the gain by the side of amplifier, since it communicates by connecting 
with an antenna with high sensibility, so that transmission may not be performed with the transmitting 
output beyond the need Since a transmitting output can be changed, the communication device itself 
becomes possible [ controlling stably the electromagnetic interference produced on the body of a 
communication device by the electric wave which carries out outgoing radiation ]. 
[0008] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 R> 1 . Although the gestalt of this operation explains the configuration 
concerning transmitting output reduction of the migration terminal unit in a radio communications 
system, and the actuation at the time of the so-called power save, the following configurations and 
effectiveness are applicable also to a base station side. 

[0009] As shown in drawing 1 , jhe transceive r circuit c hanging switch 3 which changes the antennas la / 
and lb witl p&hich gains difieiimiil^a%, the antenna circuit changing switch 2 which changes Antennas 
la and lb, and a sending signal and an input signal to the above-mentioned migration terminal unit is 
formed. Moreover , IF am plifier 4 which outputs the RSSI signal showing the level of this electric wave 
while amplifying the received electric wave, While exchanging with the modem 5 which performs the 
strange recovery of a signal, and the voice transducer which does not illustrate the sending signal before 
a modulation, and the input signal after a recovery The RF control section 6 which controls the chan ge 
timing of the above-mentioned antenna circuit changing switch 2 and the t ranscei ver circ uit changi ng 
j wfich 3 , and the KSST level'deteufiTig^lement 7 which detects the leveTof a RSSl signafbased on the 
above-merifioned KSSl signal are tormed. ~ 

[0010] Furthermore, the quadrature modulation machine 8 which performs quadrature modulation of the 
sending signal modulated from the modem 5, and the power amplification 9 which performs 
magnification for transmitting from the connected antenna are formed. However, in the above, antenna 
la shall have gain lower than antenna lb. Moreover, although not illustrated, the voice transducer which 
has the ADPCM codec section, a microphone, a receiver, etc. is connected to the RF control section 6, 
and in the above-mentioned RF control section 6, timing control concerning the simple unknown 
episode processing accompanying voice conversion, scramble processing, and time-sharing transmission 
and reception etc. is performed. 

[001 1] Based on the above-mentioned configuration, the actuation at the time of power save of a 
migration terminal unit is explained. In drawing 1 , first, at the time of reception, while the received 
electric wave a which be chosen with the antenna circuit changing switch 2 and which shifted and was 
received by that antenna is sent to IF amplifier 4 with the transceiver circuit changing switch 3 and IF 
signal b is outputted, the RSSI signal c according to the field strength of the acquired received electric 
wave a is outputted. That is, the magnitude of received field strength can be known with the above- 
mentioned RSSI signal c. After getting over by recovery section 5a of a modem 5, IF signal b is sent to 
the RF control section 6, and is changed into voice through the AE)PCM codec and receiver of a voice 
transducer which do not illustrate. 

[0012] On the other hand, at the time of transmission, the sending signal changed from voice by the 
microphone and ADPCM codec of a voice transducer which are not illustrated is amplified in power 
amplification 9 to the output which can be transmitted, after being inputted into modulation section 5b 
of a modem 5 and carrying out quadrature modulation in the quadrature modulation machine 8 through 
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the RF control section 6. In addition, at the time of transmission, since the RF control section 6 has 
changed the transceiver circuit changing switch 3 to the transmitting side, a sending signal is discharged 
as an electric wave through the antenna connected to the antenna circuit changing switch 2. In the above, 
the RSSI signal c is inputted into the RSSI level detecting element 7, serves as the RSSI level d 
proportional to received field strength, and is inputted into the RF control section 6. 
[0013] Although it has the threshold in comparison with the above-mentioned RSSI level d in the RF 
control section 6 While talking over the telephone by antenna la with lower gain, this threshold It is set 
as the RSSI level at the time of being received field strength (criteria received field strength being called 
hereafter) just before a noise, a sound piece, etc. are generated, and it is determined by the comparison 
result of the size of the RSSI level d and the threshold which were detected any of Antennas la and lb 
are chosen. That is, if the RSSI level d is larger than th is threshold at the time of recep tion, since curren t 
received fie ld stren gth is stronger J han_cnt ena received field strength, it means that it is re ceiva ble eve n 
if it connects wftfflow antenna la of gain. Moreover, since it means that this has a near distance with a 
distant ottice or a base station, or there are few obstructions, it means that it can communicate even if a 
transmitting output is low, and although it is desirable to lower a transmitting output in the range which 
can communicate, if it connects with low antenna la of gain as mentioned above, since a transmitting 
output declines inevitably, it does not need to adjust the gain of power amplification 9. 
[0014] On the contrary, i f the RSSI level d is smaller tha n this thres ho ld, since current received field 
s trength is weaker than criteria received field strengtfr,"it is nec essapLt o connect with high antenna lb of 
gain. Moreover, since distance with a distant office or a base station means that it is far or there are 
many obstructions in this case, send efficiency will increase and a transmitting output will improve if it 
connects with high antenna lb of gain although it is necessary to raise a transmitting output, it is not 
necessary to adjust the gain of power amplification 9 too. Of course, it is necessary to adjust relation 
with a setup of received field strength, and the receiving sensibility of the migration terminal unit itself 
and the transmitting output used as the above-mentioned criteria so that it may be in the optimal 
condition. 

[0015] As mentioned above, since it is not necessary to perform gain control of power amplification 
with difficult stable control by forming two or more antennas with which sensibility differs, performing 
easy control of changing the antenna connected according to received field strength, and changing a 
transmitting output, the transmitting output from power amplification can be stabilized. Consequently, it 
becomes possible to maintain the output at the time of power save stably. 
[0016] 

[Effect of the Invention] The transmitting output economy system concerning invention of claim 1 is 
equipped with two or more antennas which have gain which is mutually different as mentioned above, 
and an antenna change means, and is the configuration that the change of a transmitting output is 
performed by the change of the antenna by the antenna change means. So, the effectiveness of becoming 
possible to maintain the communication link condition stabilized after power save when applying, for 
example to mobile communications since it was not necessary to change a transmitting output by the 
gain adjustment of the difficult amplifier of adjustment and the transmitting output after the transmitting 
output changes at the time of power save etc. was stabilized is done. 

[0017] As mentioned above, while in addition to the configuration of claim 1 the transmitting output 
economy system concerning invention of claim 2 classifies the range of detectable received field 
strength into the number of the above-mentioned antennas and memorizes it It is the configuration that 
the control means which controls an antenna change means so that the antenna which the range where 
received field strength is weaker is set up so that the high antenna of gain may be used, and was set up to 
the detected received field strength according to fluctuation of received field strength is connected is 
established. So, in order to change an antenna with the level of received field strength in addition to the 
effectiveness by the configuration of claim 1, it is changed into the suitable transmitting output 
according to a receiving situation, and since transmission is not performed with the transmitting output 
beyond the need, the effectiveness that the communication device itself becomes possible [ controlling 
stably the electromagnetic interference produced on the body of a communication device by the electric 
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wave which carries out outgoing radiation ] is done. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The network of the radio which considered breadth, the base station, and 
the portable migration terminal unit as the basic configuration to the concept of enabling the concept of 
the early cordless telephone which made radio possible between the indoor main phone and the cordless 
handset to talk over the telephone easily by radio also on the outdoors is being built quickly in recent 
years. 

[0003] in the above migration terminal units, in order to control the electromagnetic interference 
generated by the purpose of reduction of power consumption, simultaneously the electric wave in which 
oneself carries out outgoing radiation With the conventional migration terminal unit, carrying the power 
save function which a communication link condition controls in the stably securable range so that a 
transmitting output becomes small as much as possible in many cases As shown in drawing 2 , with the 
transceiver circuit changing switch 20 from input-signal a' obtained from an antenna 21 It is asking for 
the magnitude of RSSI level d' by the IF (Intermediate Frequency: intermediate frequency) amplifier 22 
and the RSSI (Received Signal Strength Indicator: receiving display on the strength) level detecting 
element 23. This RSSI level has the voltage level according to received field strength, and the RF (Radio 
Frequency: radio frequency) control section 24 was operating the power save function by controlling the 
output equalization circuit 25 based on the value of RSSI level- d', and adjusting the gain of power 
amplification 26. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The transmitting output economy system concerning invention of claim 1 is 
equipped with two or more antennas which have gain which is mutually different as mentioned above, 
and an antenna change means, and is the configuration that the change of a transmitting output is 
performed by the change of the antenna by the antenna change means. So, the effectiveness of becoming 
possible to maintain the communication link condition stabilized after power save when applying, for 
example to mobile communications since it was not necessary to change a transmitting output by the 
gain adjustment of the difficult amplifier of adjustment and the transmitting output after the transmitting 
output changes at the time of power save etc. was stabilized is done. 

[0017] As mentioned above, while in addition to the configuration of claim 1 the transmitting output 
economy system concerning invention of claim 2 classifies the range of detectable received field 
strength into the number of the above-mentioned antennas and memorizes it It is the configuration that 
the control means which controls an antenna change means so that the antenna which the range where 
received field strength is weaker is set up so that the high antenna of gain may be used, and was set up to 
the detected received field strength according to fluctuation of received field strength is connected is 
established. So, in order to change an antenna with the level of received field strength in addition to the 
effectiveness by the configuration of claim 1, it is changed into the suitable transmitting output 
according to a receiving situation, and since transmission is not performed with the transmitting output 
beyond the need, the effectiveness that the communication device itself becomes possible [ controlling 
stably the electromagnetic interference produced on the body of a communication device by the electric 
wave which carries out outgoing radiation ] is done. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although interference arises in the communication system 
using the above portable migration terminal units by the electric wave which was reflected in the 
building etc. or was diffracted, since the condition of interference is changed every moment by 
migration, change of communication environment, etc., it will continue being changed continuously, the 
level, i.e., the RSSI level, of the received field strength in a base station or a portable migration terminal. 
However, since it is difficult to control stably when changing an output by adjusting the gain of power 
amplification 26 like the above-mentioned conventional example, the problem that the output at the time 
of power save will become very unstable conjointly also with fluctuation of RSSI level is produced. 
[0005] It was made in order that this invention might solve the above-mentioned trouble, and the 
purpose is in offering a stably maintainable transmitting output economy system about the output when 
performing power save according to the communication link condition of an electric wave to a radio 
communications system in case at least one side is a migration terminal unit. 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
transmitting output economy system concerning invention of claim 1 is equipped with two or more 
antennas which have mutually different gain, and an antenna change means, and is characterized by the 
change of a transmitting output being performed by the change of the antenna by the antenna change 
means. With the above-mentioned configuration, since the change of a transmitting output is performed 
by changing to the antenna with which sensibility differs, it is not necessary to adjust the gain of the 
difficult amplifier of adjustment, and the transmitting output after power save activation can be 
stabilized. For example, if the above-mentioned transmitting output economy system is applied to the 
migration terminal of mobile communications and the transmitting output at the time of power save is 
changed, since the transmitting output from a migration terminal can be stabilized, it will become 
possible to maintain the stable communication link condition. 

[0007] In order that the transmitting output economy system concerning invention of claim 2 may solve 
the above-mentioned technical problem While two or more thresholds which classify the range of 
detectable received field strength into the number of the above-mentioned antennas are memorized in 
addition to the configuration of claim 1 The range where received field strength is weaker is set up so 
that the high antenna of gain may be used. It is characterized by establishing the control means which 
controls an antenna change means so that the antenna set up to the detected received field strength is 
connected according to fluctuation of received field strength. By the above-mentioned configuration, 
when received field strength is strong and a distant office is in near Since it can communicate even if it 
reduces the transmitting output here, or it communicates by changing to an antenna with low sensibility, 
received field strength is weak and there is a distant office in the distance, a communication link 
situation like not being good When the transmitting output here is increased and it is necessary to 
communicate Without adjusting the gain by the side of amplifier, since it communicates by connecting 
with an antenna with high sensibility, so that transmission may not be performed with the transmitting 
output beyond the need Since a transmitting output can be changed, the communication device itself 
becomes possible [ controlling stably the electromagnetic interference produced on the body of a 
communication device by the electric wave which carries out outgoing radiation ]. 
[0008] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 R> 1 . Although the gestalt of this operation explains the configuration 
concerning transmitting output reduction of the migration terminal unit in a radio communications 
system, and the actuation at the time of the so-called power save, the following configurations and 
effectiveness are applicable also to a base station side. 

[0009] As shown in drawing 1 , the transceiver circuit changing switch 3 which changes the antennas la 
and lb with which gains differ mutually, the antenna circuit changing switch 2 which changes Antennas 
la and lb, and a sending signal and an input signal to the above-mentioned migration terminal unit is 
formed. Moreover, IF amplifier 4 which outputs the RSSI signal showing the level of this electric wave 
while amplifying the received electric wave, While exchanging with the modem 5 which performs the 
strange recovery of a signal, and the voice transducer which does not illustrate the sending signal before 
a modulation, and the input signal after a recovery The RF control section 6 which controls the change 
timing of the above-mentioned antenna circuit changing switch 2 and the transceiver circuit changing 
switch 3, and the RSSI level detecting element 7 which detects the level of a RSSI signal based on the 
above-mentioned RSSI signal are formed. 

[0010] Furthermore, the quadrature modulation machine 8 which performs quadrature modulation of the 
sending signal modulated from the modem 5, and the power amplification 9 which performs 
magnification for transmitting from the connected antenna are formed. However, in the above, antenna 
la shall have gain lower than antenna lb. Moreover, although not illustrated, the voice transducer which 
has the ADPCM codec section, a microphone, a receiver, etc. is connected to the RF control section 6, 
and in the above-mentioned RF control section 6, timing control concerning the simple unknown 
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episode processing accompanying voice conversion, scramble processing, and time-sharing transmission 
and reception etc. is performed. 

[001 1] Based on the above-mentioned configuration, the actuation at the time of power save of a 
migration terminal unit is explained. In drawing 1 , first, at the time of reception, while the received 
electric wave a which be chosen with the antenna circuit changing switch 2 and which shifted and was 
received by that antenna is sent to IF amplifier 4 with the transceiver circuit changing switch 3 and IF 
signal b is outputted, the RSSI signal c according to the field strength of the acquired received electric 
wave a is outputted. That is, the magnitude of received field strength can be known with the above- 
mentioned RSSI signal c. After getting over by recovery section 5a of a modem 5, IF signal b is sent to 
the RF control section 6, and is changed into voice through the ADPCM codec and receiver of a voice 
transducer which do not illustrate. 

[0012] On the other hand, at the time of transmission, the sending signal changed from voice by the 
microphone and ADPCM codec of a voice transducer which are not illustrated is amplified in power 
amplification 9 to the output which can be transmitted, after being inputted into modulation section 5b 
of a modem 5 and carrying out quadrature modulation in the quadrature modulation machine 8 through 
the RF control section 6. In addition, at the time of transmission, since the RF control section 6 has 
changed the transceiver circuit changing switch 3 to the transmitting side, a sending signal is discharged 
as an electric wave through the antenna connected to the antenna circuit changing switch 2. In the above, 
the RSSI signal c is inputted into the RSSI level detecting element 7, serves as the RSSI level d 
proportional to received field strength, and is inputted into the RF control section 6. 
[0013] Although it has the threshold in comparison with the above-mentioned RSSI level d in the RF 
control section 6 While talking over the telephone by antenna la with lower gain, this threshold It is set 
as the RSSI level at the time of being received field strength (criteria received field strength being called 
hereafter) just before a noise, a sound piece, etc. are generated, and it is determined by the comparison 
result of the size of the RSSI level d and the threshold which were detected any of Antennas la and lb 
are chosen. That is, if the RSSI level d is larger than this threshold at the time of reception, since current 
received field strength is stronger than criteria received field strength, it means that it is receivable even 
if it connects with low antenna la of gain. Moreover, since it means that this has a near distance with a 
distant office or a base station, or there are few obstructions, it means that it can communicate even if a 
transmitting output is low, and although it is desirable to lower a transmitting output in the range which 
can communicate, if it connects with low antenna la of gain as mentioned above, since a transmitting 
output declines inevitably, it does not need to adjust the gain of power amplification 9. 
[0014] On the contrary, if the RSSI level d is smaller than this threshold, since current received field 
strength is weaker than criteria received field strength, it is necessary to connect with high antenna lb of 
gain. Moreover, since distance with a distant office or a base station means that it is far or there are 
many obstructions in this case, send efficiency will increase and a transmitting output will improve if it 
connects with high antenna lb of gain although it is necessary to raise a transmitting output, it is not 
necessary to adjust the gain of power amplification 9 too. Of course, it is necessary to adjust relation 
with a setup of received field strength, and the receiving sensibility of the migration terminal unit itself 
and the transmitting output used as the above-mentioned criteria so that it may be in the optimal 
condition. 

[0015] As mentioned above, since it is not necessary to perform gain control of power amplification 
with difficult stable control by forming two or more antennas with which sensibility differs, performing 
easy control of changing the antenna connected according to received field strength, and changing a 
transmitting output, the transmitting output from power amplification can be stabilized. Consequently, it 
becomes possible to maintain the output at the time of power save stably. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the block diagram showing the example of 1 configuration of the migration terminal 
unit concerning this invention. 

[Drawing 2] It is the block diagram showing the migration terminal unit concerning the conventional 
transmitted power economy system. 
[Description of Notations] 
la Antenna 
lb Antenna 

2 Antenna Circuit Changing Switch (Antenna Change Means) 

3 Transceiver Circuit Changing Switch 

4 IF Amplifier 

5 Modem 

5a Recovery section 
5b Modulation section 

6 RF Control Section (Control Means) 

7 RSSI Level Detecting Element 

8 Quadrature Modulation Machine 

9 Power Amplification 
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